
Europaisches 
Patentamt 



kBi-D y JUL 2004 



WlPO 



PCT 



European 
Patent Office 



Office europ^en 
des brevets 



Besc hei n ig u ng Certificate 



Attestation 



Die angehefteten Unterla- 
gen sttmmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem nSch- 
sten Blatt bezeichneten 
europdischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fix6s k 
cette attestation sont 
confer mes^ la version 
initialement d^pos^e de 
la demande de brevet 
europ^en sp6cifi6e d ia 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n*" 

03077959.8 V 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der Prdsldent des Europdischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de roffice europeen des brevets 
P.O. 



RCvanDIJk 



i 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 

Application no.: 03077059.8 
Oemande no: 



V 



Anmeldetag: 



Date of filing: 01. 07. 03- ^/ 
Date de d^pdt: 



Anmel der/Appl 1 cantC s)/Deinandeur( s) : 

Konlnklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezelchnung der Erf 1 ndung A1 tl e of the 1 nventi on/Tl tre de !• Invention: 
(Falls die Bezelchnung der Erfindung nicht angegeben 1st, slehe Beschrei bung. 
If no title is shown please refer to the description. 
Si aucun titre n'est indiqu§ se referer a la description.) 

Recording methods for recording dual layer recordable disks 

In Anspruch genommene Prioriat(en) / Priorlty(les) claimed /Priorit6(s) 
revendlqu^eCs) 

Staat/Tag/Aktenzeichen/State/Oate/File no./Pays/Date/Num^ro de d^pdt: 



Internationale Patentklassif i kation/International Patent Classification/ 
Classification Internationale des brevets: 

611B7/00 



Am Anmeldetag benannte Vertragstaa ten/Contracting states designated at date of 
filing/Etats contractants d^sign^es lors du d€pdt: 

AT BE BG CH CY CZ DE DK EE ES FX FR GB GR HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03077059.8 

EPA/EPO/OEB Form 1014.2 - 01.2000 7001014 



2 



I.JUL. 2003 16:37 

PHNL03084SEPQ 



PHILIPS CIP ML +31 40 27434B9 



NR.760 P. 7^16 
007 01.07.2003 15:38:08 



01.07.2003 



Reoordli^iQediodsfbrieoonliagdi^ 



The invatticn xdates to recoxding inethodfi ^ 
lajfer reonxlsbls diak. The iziveat^ 

reoordingtefiMinatum on dual layer TecoxdaUe disk? ndnglhraemettiods. Tbs> bsretOioa 
fiKttieridates tolliediial layer reeonlaible disk fin- use in ifiese methods attdxecotdets. The 

teeordaMe didc in whidi a variaible poahiMje^ 

to the corceqaopdlng jecarder for recoidiog hrihTmatifln on doal lavgr reemdahift aiOeR wifng 
ihis method. 

For recordable or rewritable daal-layer media, e.g. DVD+R di^ or 
10 DYD+RW disks, that need to be read-compatible 'with read-4»ly daal-layer didcs, ibeie is the 
isspe of how to deal tyilfa an amomtt of data that rBouirBs mora flian ona, fait thm 
layots. 

The first recording method for recording toformation on a dual laysr 
recordable disk accoidhig fo the invention, melhod A» is depicted in the left-hand side of Fig. 

15 1. In this method, first layer LO is -written completely ML, and than the remainder of the data 
on layer Ll is -vwitten. The second recording me&od fbr recording infisrmation on a dn«l 
layer recordable 6isk according to fee inventoft, method B, is depleted in the right-hand side 
ofFig. Llhthismetibod, the writing of the data is divided equally between LO andLl. 

Here LO is the layer closest to the recording lens, and Ll the other one. In 

20 order to darity (his more, fee layout of fee dual layer DVD-ROM disk acooiding to Standard 
ECSMA-267 is depicted in Kg.2 for a so-called OTP (Opposite Track Path) disk. As is shown 
ittliiis Standard, in an OTP disk, the spiral direction of LO is opposite to the spiral direction 
ofLl. 

Inmelhod A. fiistLO is wiittmfromRto to IW» wM<* are 24mm and 5Smm 
25 &rDVDinedia.Thenfeelaser8potjnn^toLlandfeBtBmainderoffeedataisw«tt^ 
to a e«tain radius. However, in c«dw to guarantee playback on regular DVD playras, the 
reanainiijgpart of Ll must be written too, because some pb^yens immediately jmtq> to the 
other layer if fee target of a seek command is located on the other layer. And if no data is 
found aflar a layer junqj, the player is very Hkely to crash and report a &tal ara» as n^ 
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tEdddog canbe perfonned in tihe absence of dala. wtiaxm onlihe disk. By writlxig along Ifiad- 
out area as is 8bo\im in Fig.lA, compatibiliiy wilb standaid DVD playeis om be assured. 
However, this requiies a long estra time needed to write the lead-out area Cfinalization*). 

TUs pfobkm is avoided by flying lecording mefhod Here the date is 
5 equally divided between LQ and Ll ^ whiob implteg a certain tniOTi^w «tflMiff RtmL. beyond 
vvhicb no data is ^written on both LO and LI , 

However, another problem occurs docing tecording, When the spot jumps 
fiom LO to LL an OPC procedure has to be oartied out on LI before the recording can 
proceed. As is \^II-&nown tc a person skilled in ftte art, an OPC (Optimum Power Control) 

10 procedure is a procedure for detemuxdng actual optimum writing power for lecotding 
information on Ihe disk. This optimum writing power depends on the dis^ the lecorder and 
the lecoTding speed that are actually used, and ther^re^ itas optimum writing power should 
be determined for each recorder/disk conibination at the actual reoozding speeds This 
procedure is generally performed iu an area on the disk fbat is specially reserved fiir this 

IS purpose tiieOPC^araa. 

If tids OPC area is located at tiie inner or outer radius of tile disk, as is the case 
for single-layer media, first an access to that radius must be carried out. Because reooxding on 
dual-layer media is done in CLV-mode, this jump involves a change in disk rotation speed, 
which in general requires a considerable amount of time. During this extra time the data 

20 stream continues, which has to be captured in the memory buffer. Therefbre the buffer has to 
be larger than in case no jump is needed. Note that the OPC is perfomied "on the fly" when 
switching fiom recoiding/teading on LO to recording on LI . MoreovOT, the OPC is done at a 
different position than the start of the actual recording on LI, which not optimum witii 
respect to power controL Not 

25 More particular, pejfomiing the OPC at the outside of the disk will result in a 

less reliable optimum writing power as the properties of the disk at the outside (e.g. 
birefringence, sensitivity of tixe recording layers to laser power at a given wavelength) can 
vary. 

In order to solve these problems, the method and recorder according to the • 
30 invention uses an OPC-area positioned on the second layer, Ll, which always close to the 
radius where the data stream switches £K»n tixe first to the second layer. 

In order to realise this &st "^on-the^fiy" OPC at the radius of the jump, an 
OPC-area is defined in the so-called Middle Zone of LL This is indicated in Fig, 3, This 
Middle Zone is defined for DVD-ROM disks in tiie aheady mentioned Standard ECMA-267. 
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AcoMdingto the statubKd. in dnal Iiorer DVD-ROM diailes in &e so-caDe4 OUP modothe 
InformaticHi Zone has a Middle Zoaae in each layer to allow the read-out beam to move fiom 
IayBrLOtoLl.TlitaisshowninFis.4, Tlis Middle Zrawoim therefore be considered as a 
Idnd of intemiediate lead-^ut a»a ott a dnal Uyar didt AMoidingt^ 
5 ZonfiextBDdBlinmb^ndflieUfltwrittoaaddwjssottlX).!^ 
OPC^«»a, andverylikdynohannis doneif the wlda 

^jpioach jn3>lios avariable OPC-area. fto position of whididepcsnda on the amount of data 
on the disk. NoteAat it is stiU possible to defhie OPC-aieas at the innes*-' and outer tadU of 
thsdiak. 

-^^lio^^emventitmhasbeenelwddatedwifhirafereiKetofl^ 
described above, It'win be evident that other embodtments may be alternatively used to 
aoKev© the same object. The scope of the invention is therefore not limited to the 
enibodimentB descsribed above, but can also be iQ>pIi6d to all kinda of tecordable and 
rewritable media, not Hmited to optical media, sooh as^ fer eKamplOi DVD+R, DVD+KW» 

15 »VD-R,DVD-RW,DVl>&AM,BlTJ.Raydisk. Thescopeofflietaventiott 
to dnal layer media, but can be appMed on all types of mnlt^le Isvfx media. 

It should fhriher be noted that use of the verb "con^sea'oompiish^' and its 
conjugations in Ihis sperification, includiig the claims, is understood to speci^r the presence 
of stated features, integers, steps or conqjonents, but do^ not exobads the presence or 

20 addition of one ormor© other features, integers, steps, components or gcoiqjs thereof It 
should also be noted ttidtthemdefinite article "a" or "an" preceding an element ma daim 
does not exchide the presence of aplurality of such elements. Moreover, any teference aign 
does not limit the scope of the claims; the inventioti can be implemented by means of bofli 
hetidwaie and software, and several "means" may be represented by ttie same item of 

25 hatdwaie. Furttiermor^ the invention resides in each and every novel feature or combination 
ofd&atnres. 
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CLAIMS: 



1, A recording method for recording infbnn^tloni oa a dual layer recordable disk 
substantially as described herein befox^ as method A 

2. A recording me&od &r recording information on a dual layer recordable dis&^ 
5 tlie disk comprising a fiist layer LO and a second layer LI, the mefhod cotx^sing 

con^letely recording fbe fiist layer LO, and afienvards recording the remainder of the 
iofbtmation on tbo second layer LI . 

3i A recording method acGoiding to daim2v» wherein Che laser 

10 ^ot a lead-out area is mitten. 

4. A recorder fbr recording infbimation on dodl layer recordable disks t^ing the 

method according to claim 1, 2 or 3. 

15 5. A recQcdtng meChod for iticoiding infimnatlon on a dual layer lecoidable disk 

substantially as described herein be&re as meChod B« 

6« A recording notetlbod for recording infbmiaiiaa on a dual layer recordable disk, 

the disk con^rising a first layer LO and a second layi^Ll* ftie method oompzising dhddtng 
20 the infonnation to be recorded substantially equal betsroea the first layer LO and the second 
layer LI. 

7. A recorder fbr recording infixnnatKon on dual I^yer recordable disks using die 
method accordiqg to claim 5 or 6. 

25 

8. A dual layer recordable disk for use in the method according to anyone of "die 
claims 1-7, the disk compilsJng OPC ams situated on bpth layers LO and LI, 
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9. A recording me^d for irecording infomtatioiL on a dual lay^ recoidahle disk 
tisittga vadablfiOFC-areasitaatedonfhedifik. 

10. A recording mdfaod aocoiding to eUum 9, wfaeiein the position of the OPC- 
5 area depends on the amount of data to be cecoided on flie disk. 

11. A xeoorder &r xecording inlbnnalicm on diial layer zeooidable disl;s usix^ the 
method according to claim 9 or 10. 

10 12. A dnal layer recordable disk fixr use in the method according claim 9 or 10, ^e 

disk con^iising OPC areas sLtoated on botb lay^ IjO and L I . 
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ABSTRACT: 



The inventicni relate3 to zecordmjg melbods for lecording infoxmatioa on a dual 
layer recordable disk, coiFesponding recorders and coxre^onding diste. 

la a jSist xecordmg method, LO is completely -writlm and the remaitider of iSm 
data is -mitt&a on lay^ LI . In a secozid recording mettiod tiie wddng of fhe data is divided 
5 equally betvireen LO and LI. In a third recording method an "on-Hie-fly" OFC is used by 
positioning an OPC-area on the second layer^ LI close to Hie radius ivbere (lie data stream 
s^tcheafionoi the first to the second layer» 

Fig.2 
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